Advanced oxidation protein products promote inflammation in diabetic kidney through activation of renal nicotinamide adenine dinucleotide phosphate oxidase.
The involvement of inflammatory processes has been recognized in development and/or progression of diabetic nephropathy. However, the mechanisms involved in the pathogenesis of renal inflammation have not been completely understood. In this study, we tested the hypothesis that accumulation of advanced oxidation protein products (AOPPs), which occurs in diabetes, may promote inflammatory responses in diabetic kidney. Streptozotocin-induced diabetic rats were randomized to iv injection of vehicle, native rat serum albumin (RSA), and AOPPs-modified RSA (AOPPs-RSA) in the presence or absence of oral administration of apocynin. A control group was followed concurrently. Compared with RSA- or vehicle-treated diabetic rats, AOPPs-RSA-treated animals displayed significant increase in renal macrophage infiltration and overexpression of monocyte chemoattractant protein-1 and TGF-beta1. This was associated with deteriorated structural and functional abnormalities of diabetic kidney, such as glomerular hypertrophy, fibronectin accumulation, and albuminuria. AOPP challenge significantly increased nicotinamide adenine dinucleotide phosphate (NADPH) oxidase-dependent superoxide generation in renal homogenates and up-regulated membrane expression of renal NADPH oxidase subunits p47(phox) and gp91(phox). All these AOPPs-induced perturbations in diabetic kidney could be prevented by the NADPH oxidase inhibitor apocynin. These data suggest that chronic accumulation of AOPPs may promote renal inflammation in diabetes probably through activation of renal NADPH oxidase.